SYSTEM FOR CHECKING WIRING CONFIGURATION OF 
PRINTED CIRCUIT BOARD 



RELATED APPLICATION DATA 

The present application claims priority to Japanese 
Applications Nos . P2000-166401 filed June 2, 2000, and P2000- 
238188 filed August 7, 2000 which applications are incorporated 
herein by reference to the extent permitted by law. 

BACKGROUND OF THE INVENTION 

The present invention relates to a system for checking a 
wiring configuration of a printed circuit board, and in 
particular, it relates to a system for checking a wiring 
configuration on a printed circuit board provided with a 
function to check an electromagnetic influence of a high speed 
signal line laid on a power supply plane to other signal line 
layers . 

A conventional printed circuit board used in recent 
electronic device has lines for high speed signals 
(hereinafter, referred to as a high speed signal wiring) laid 
out on a power supply plane. If this high speed signal wiring 
is laid out in the vicinity of an edge of a ground-plane layer 
which functions as a reference as is normally done or in the 
vicinity of an edge of the power supply plane layer, there 
occurs such a problem that an electromagnetic field generated 
from the above-mentioned high speed signal wiring passes over 
the ground-plane layer functioning as a reference or the power 
supply plane layer, and reaches to other signal line layer or 
another ground (power supply) plane layer, thereby causing an 
electromagnetic coupling to occur. 



The above-mentioned electromagnetic field generated 
from the high-speed signal wiring has sometimes caused a 
malfunction or spurious radiation noise depending on 
conditions of the use. 

5 

Further, the above-mentioned phenomenon may induce 
not only the electromagnetic coupling to the other wiring 
but also cause resonance phenomena with ground-plane 
layers or power supply plane layers . 

10 

However, in conventional low speed digital signal 
lines, because of a relatively moderate electromagnetic 
energy of the low speed digital signal, influences to 
other signal lines and/or spurious radiation thereof did 

15 not appear so significantly. Further, if its wiring 

density were not so great, any high speed signal wiring 
which is likely to cause the problem may easily be 
rearranged to be laid out far from the edge of the plane 
layer toward a center of the board, thereby preventing an 

20 occurrence of any adverse effect on other signal lines. 

SUMMARY OF THE INVENTION 

With a recent trend for a faster speed, a number of 
high speed signal lines is increasing, and also with an 

25 increasing demand for a light-weight, thinner, shorter 
and compacter design as well as a provision of multi- 
function, a wiring density within a printed circuit board 
is increasing more and more, thereby inevitably 
introducing such a condition (a condition to be described 

30 later in which "dist" in FIG. 1 must be shortened) that 
the high speed signal lines cannot be helped but to be 



2 



laid out near to the edge portion of the board (nearer to 
the edges of the ground -plane layer or power supply plane 
layer). As a result, actually there are such cases in 
which their high 'speed signal lines must have been laid 
out toward the edges of the ground-plane layer (same as 
the board edge) or the power supply plane layer, thereby 
substantially increasing a radiation noise from the edge 
portion of the board. 

Further, there has been such a problem associated 
with the conventional art that an appropriate position of 
lay-out of a certain high speed signal line causing a 
problem cannot be determined precisely how far from the 
edge portion and how near to the center of the board it 
should be laid out to solve the problem. 

The present invention has been contemplated to solve 
the above-mentioned problem associated with the 
conventional design of the printed circuit board. An 
object of the present invention is to provide a system 
for checking wiring configuration of a printed circuit 
board. Another object of the present invention is to 
provide a system capable of specifying an appropriate 
position of wiring lay-out for high speed signals on a 
power supply plane. Here, the appropriate position of 
lay-out is such a position capable of alleviating adverse 
electromagnetic effect on other wiring layers. 

In order to solve the above-mentioned problems, a 
wiring configuration check system for checking a 
configuration of a wiring which is tentatively designed 



and laid out on a printed circuit board is provided in 
accordance with one embodiment of the present invention. 
The system in accordance with the one embodiment of the 
present invention may comprise: an object determination 
5 unit for determining presence of a high speed signal 

wiring by extracting (sampling) a combination of a driver 
and a receiver one by one from a group of components 
existing on the above-mentioned wiring, extracting 
circuit information relating to a driver corresponding to 

10 one of the combination, and on the basis of a result of 
evaluation using a determination expression which 
contains at least a part of the circuit information as 
its variable; a segment extract (sample) unit for 
extracting a segment which is nearest to an edge of the 

15 board from a group of segments each defining a set of a 
minimum unit of configuration of the above-mentioned 
wiring; a plane edge specifying unit for specifying a 
plane edge which has a shortest perpendicular distance 
relative to the wiring connecting between a driver and a 

20 receiver in the segment by investigating its wiring 
configuration of the segment extracted above; a 
perpendicular distance measuring unit for measuring a 
perpendicular distance relative to the wiring extending 
from the driver to the receiver in the segment; an 

25 interlayer distance computing unit for computing a 

minimum interlayer distance required between the wiring 
layer of the segment and the plane layer, on the basis of 
a type of the wiring configuration and a circuit design 
specification of the segment extracted above; a distance 

30 determination unit for comparing the perpendicular 
distance measured above and the interlayer distance 
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computed above; and a message display unit for displaying 
a message containing a predetermined instruction 
corresponding to the wiring based on a result of 
determination by 'the distance determination unit. 

5 

In accordance with another embodiment of the present 
invention, a wiring design support system is provided for 
supporting a design of a signal line wiring on a circuit 
board. The design support system of the another 

10 embodiment of the present invention may comprise: a 

confirmation unit for confirming a presence of a high 
speed signal line on a power supply plane; a unit for 
measuring a lay-out of a high speed signal line wiring if 
there exists the high speed signal line wiring, and which 

15 was tentatively designed on the power supply plane 

(namely, a perpendicular distance "dist" from the edge of 
the ground-plane layer or the power supply plane layer to 
the wiring) , computing a minimum distance required (for 
the above-mentioned perpendicular distance of the lay-out 

20 of the high speed signal line wiring) using predetermined 
mathematical expressions, on the basis of the circuit 
design specification of the high speed signal line wiring, 
and comparing the perpendicular distance "dist" measured 
above with the minimum distance required therefor 

25 computed above; and a unit for displaying an appropriate 
message corresponding to a specified name of the signal 
wiring if the perpendicular distance "dist" measured 
above does not exceed the minimum distance required 
therefor computed above, thereby enabling a very 

30 efficient wiring design support task to be executed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic wiring diagram indicating a 
relationship between a ground (power supply) plane layer 
edge and a high speed signal line to be checked by a 
5 printed circuit board wiring configuration check system 
embodying the invention; 

FIG. 2 is a diagram of a wiring configuration to be 
checked by the printed circuit board wiring configuration 
check system embodying the invention; 
10 FIG. 3 is a diagram of another wiring configuration 

to be checked by the printed circuit board wiring 
configuration check system embodying the invention; 

FIG. 4 is a diagram of still another wiring 
configuration to be checked by the printed circuit board 
15 wiring configuration check system embodying the 
invention; 

FIG. 5 is a flowchart (a former half portion) 
indicating operational steps of the wiring configuration 
check system of the invention for supporting a design 
20 task of a printed circuit board wiring lay-out; 

FIG. 6 is a flowchart (the latter half) indicating 
operational steps of the wiring configuration check 
system of the invention for supporting a design task of a 
printed circuit board wiring lay-out; 
25 FIG. 7 is a schematic diagram showing an example of 

wiring layouts on a wiring board to be checked by the 
printed circuit board wiring configuration check system 
embodying the invention; 

FIG. 8 is a schematic diagram showing an example of 
30 wiring configurations in a wiring board to be checked by 
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the printed circuit board wiring configuration check 
system embodying the invention; 

FIG. 9 is a. flowchart (the former half portion) 
indicating process steps when the printed circuit "board 
5 wiring configuration check system of the invention was 
executed for a design of a printed circuit board having 
the board wiring shown in FIG. 6 and the wiring 
configuration shown in FIG. 7; and 

FIG. 10 is a flowchart (the latter half) indicating 
10 process steps when the printed circuit board wiring 

configuration check system of the invention was executed 
for a design of a printed circuit board having the board 
wiring shown in FIG. 6 and the wiring configuration shown 
in FIG. 7. 

15 

PREFERRED EMBODIMENTS OF THE INVENTION 

Preferred embodiments of the present invention will 
now be described more specifically with reference to the 
accompanying drawings in the following. 

20 

FIG. 1 is a wiring diagram indicating a relationship 
between the edge of a ground (power supply) plane layer 
and a high speed signal line on a wired board which is an 
object to be checked by a printed circuit board wiring 
25 configuration check system embodying the present 
invention. 

The wiring diagram shown in FIG. 1 shows a power 
supply plane 1, and a driver 11, a receiver 12, and a 
30 high speed signal line 13 connecting the driver 11 and 
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receiver 12. The driver 11, the receiver 12 and the high 
speed signal line 13 provided on the power supply plane 1. 

FIGS. 2 through 4 are wiring configuration diagrams 
5 indicating wiring configurations subject to examination 
by the printed circuit board wiring configuration check 
system according to one embodiment of the present 
invention . 

10 FIG. 2 shows a wiring configuration referred to as a 

micro strip line, FIG. 3 shows another configuration 
referred to as a single strip line, and FIG. 4 shows 
still another one referred to as a double strip line. 

15 The wiring configuration shown in FIG. 2 has a power 

supply plane layer 21 and a wiring 22 provided over the 
power supply plane layer 21. The wiring configuration 
shown in FIG. 3 has power supply plane layers 31 and a 
wiring 32 sandwiched between the power supply plane 

20 layers 31. The wiring configuration shown in FIG. 4 has 
power supply plane layers 41, and two systems of wiring 
42 sandwiched between the power supply plane layers 41. 
Here, the plane layer means that a conducting area of the 
plane layer is large enough compare to a conducting area 

25 of the corresponding wiring. 

Although FIG. 2 shows a general wiring configuration 
on a printed circuit board, the high-speed signal line 
indicated in FIG. 1 is to be included in a category of 
30 the wiring defined in FIG. 2. 
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Further, in the wiring configurations shown in FIGS. 
2 through 4, a length marked with symbol "w" denotes a 
width of wiring (^m); a length marked with symbol "t" 
denotes a thickness of wiring (\m) ; a length marked with 
symbol "h" denotes an interlayer distance (^m) between 
the wiring and the plane layer in the micro strip line 
configuration; a length marked with symbol "b" denotes a 
distance (|jm) between two plane layers in the single 
strip line configuration; a length marked with symbol "a" 
denotes a distance ([xm] between its wiring and a plane 
layer which is nearest to the wiring in a vertical 
direction in the single strip line or double strip line 
configurations; a length marked with symbol "d" denotes a 
distance between the two systems of wiring in the 

double strip line configuration; a symbol "e r " denotes a 
dielectric constant between the power supply plane layers 
31 in the single strip line configuration, or a 
dielectric constant between the power supply plane layers 
41 in the double strip line configuration; a symbol 
"Ereff" denotes an effective dielectric constant between 
the power supply plane layer 21 and the high speed signal 
line 22 in the micro strip line configuration; and a 
symbol "dist" denotes a perpendicular distance (mm) 
between the high speed signal line and the edge line of 
the power supply layer. 

Now, a function of the printed circuit board wiring 
configuration check system according to the present 
embodiment according to the present invention will now be 
described in the following. 



The printed circuit board wiring configuration check 
system according to the present embodiment may be 
realized, for example, by a computer system including a 
CPU, a memory, arid user interface units such as a 
5 keyboard and a display apparatus - 

According to the printed circuit board wiring 
configuration check system of the present embodiment, the 
radiation noise generated from the high speed signal line 

10 may be suppressed significantly in its design stage 

advantageously without need of changing a conventional 
design process and without increasing its design cost. 
The printed circuit board wiring configuration check 
system comprises the steps of : measuring a perpendicular 

15 distance of a high speed signal line which is tentatively 
designed and laid out on a ground (power supply) plane 
and which is an object of check, relative to a layer edge 
of the plane or of a power supply plane which is nearest 
to the high speed signal line; computing a minimum 

20 distance required between the high speed signal line and 
the layer edge of the plane using equations (1) through 
(6); verifying whether the perpendicular distance 
measured above is shorter or not than the minimum 
distance required therebetween computed as above, namely 

25 examining whether or not the high speed signal line is 
disposed too near to the layer edge of the ground plane 
or of the power supply plane; and if the distance 
actually measured is shorter than the minimum distance 
required therebetween, displaying an error message 

30 including an instruction to move the high speed signal 
line toward the center portion of the board so as to be 
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able to secure the minimum necessary distance computed 
above . 

FIGS. 5 to 6 show a flowchart indicating operational 
5 steps of a wiring configuration check system employing a 
printed circuit board wiring design support method in 
accordance with one embodiment of the present invention. 

With reference to the flowchart of FIGS. 5 and 6, 
10 and also referring to FIGS. 1 through 4, the operational 
steps of the system will now be described in the 
following. 

In the following description, a symbol "x" denotes a 
15 pulse width (sec) of a current flowing through the high 
speed signal line between the driver and the receiver, a 
symbol "xr" denotes a rise time (sec) of this pulse, a 
symbol "fx" denotes a maximum applicable frequency (MHz) 
of the current flowing through the signal line, and 
20 "Levelf X " denotes a voltage level at the maximum 

applicable frequency fx of the current flowing through 
the signal line. 

Further, symbols Kl through K4 are predetermined 
25 constants, and in particular, the symbol Kl is a 

predetermined maximum applicable frequency (MHz) of a 
current flowing through the signal line, while the symbol 
K2 is a predetermined reference level for a voltage level 
at the maximum applicable frequency fx. 

30 
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As for the flowchart shown in FIGS . 5 and 6 , and 
equations (1) through (7) to be used in the following 
description. The equations will be described together in 
the latter part of the description. 

First, in step SI, an initial condition necessary 
for starting this check system is set up by substituting 
equation ( 1 ) . 

In step S2, all names of wiring are extracted from a 
circuit board database (not shown) which stores 
information relating to the circuit board. 

In step S3, all parts existing along one specified 
name of wiring are extracted, and they are grouped into a 
list of drivers and a list of receivers. 

In step S4, a combination list combining a driver 
and a receiver selected from the driver list and the 
receiver list is compiled. 

In step S5 , a pair of a driver and a receiver is 
selected from the combination list compiled above, and a 
circuit information of the driver of the pair is 
extracted. 

In step S6, a conditional expression " 1/ ( Jtrr )<f x" is 
determined if it holds , and if this conditional 
expression is satisfied, the process moves to step S8 in 
which "Level fx " is computed using equation (2) which is 
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to be described later, and if not, the process goes to 
step S7. 

In step S7, conditional expressions "l/(3Ttr)^fx and 
l/(jrt)<fx" are determined whether or not they hold. If 
they are satisfied, in step S9, "Level fx " is computed 
using a mathematical expression (3) which is to be 
described later, and if not, in step S10, "Levelf X " is 
computed using a mathematical expression (4) which will 
be described later, then the process moves to step Sll. 

In step Sll, if a reference level of a current 
flowing through the high speed signal line between the 
pair of the driver and the receiver is defined to be K2, 
a conditional expression which contains constant K2 , 
namely, expression (5) of "Level fx ^K2 " is determined. If 
this conditional expression is not satisfied, the step 
returns to step S5, and if satisfied, the step moves to 
the following step S12. 

In step S12, a preparation is made to investigate a 
wiring configuration laid out between the pair of the 
driver and the receiver one by one sequentially starting 
from the side of the driver to the side of the receiver 
via a series of the following steps . 

In step S13, from a group comprising a plurality of 
minimum configuration units (segments) of wiring, a 
segment A which is nearest to the edge of the board is 
extracted. 



In step S14, a wiring configuration of the segment A 
is investigated to specify an edge of the plane nearest 
thereto. The following description will be made 
referring to FIG.' 6. 

In step S15, a distance from the segment A to the 
edge of the plane specified to be the nearest thereto is 
determined. 

In step S16, it is determined whether its wiring 
configuration with respect to the segment A is a micro 
strip line or not, and if it is not the micro strip line, 
the step advances to step S17, and if it is, the step 
moves to step S18. 

In step S17, it is determined if its wiring 
configuration with respect to the segment A is a single 
strip line or a double strip line, and if it is not the 
single strip line nor the double strip line, the process 
moves to step S26 which will be described later, and if 
it is the single strip line or the double strip line, the 
process moves to step S19 which will be described later. 

In step S18, a distance "h" between the wiring layer 
and the plane layer is determined, then the process moves 
to step S20 to be described later. 

In step S19, a distance "a" between the wiring layer 
and the plane layer is determined, then the process moves 
to step S21 to be described later. 



In step S20, a mathematical expression (6) is 
evaluated, namely, it is determined if the perpendicular 
distance denoted by the symbol "dist" exceeds a value of 
"K3 { constant )xh" "or not, and if it does, the step moves 
5 to step S26 to be described later, and if it does not, 
the step moves to step S22 to be described later. 



In step S21, a mathematical expression of (7) is 
evaluated, namely, it is determined if the perpendicular 
10 distance denoted by the symbol "dist" exceeds a value of 
"K4 (constant )xa" or not, and if it does, the process 
moves to step S26, if not, the process advances to step 
S22. 



15 In step S22, it is examined if there exists another 

plane at same/different potentials between the edge of 
the plane specified above and the edge of a plane which 
is nearest thereto in a vertical direction. 



20 In step S23, if there exists another plane 

therebetween, the step of control shifts to step S26 
which is to be described later, and if not, the process 
advances to step S24. 



25 In step S24, a countermeasure instruction message #1 

corresponding to the above-mentioned name of the wiring 
is output for display. Contents of the countermeasure 
instruction message #1 may include such a message as 
"space apart the wiring (segment A) from the edge of the 

30 plane by a specified distance (for example, 20a and 20h) 
or more . " 
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Subsequently, in step S25, another countermeasure 
instruction message #2 corresponding to the above- 
mentioned name of the wiring is output for display. 
Contents of the another countermeasure instruction 
message #2 may include such a message as "add a guard 
wiring between the wiring (segment A) and the edge of the 
board . " 

In step S26, a next pair of a driver and a receiver 
in the combination list in the group under the same name 
of the wiring is checked. 

In step S27, when all combinations of the drivers 
and the receivers in the combination list in the same 
wiring name have been checked, a next name of the wiring 
will be checked. 

In step S28 , when all names of the wiring and their 
combinations of the drivers and the receivers have been 
checked, all of the aforementioned countermeasure 
instructions messages, namely, the messages #1 and #2 
described above are displayed, then the process flow ends. 

Now, with reference to FIG. 7, an example of wiring 
configurations laid out on a printed circuit board 
subject to examination by the printed circuit board 
wiring configuration check system in accordance with one 
embodiment of the present invention is illustrated. 



The wiring on the circuit board (on-board wiring) 
comprises a power supply plane 7, a driver 71 and a 
receiver 72 provided on the power supply plane 7, and a 
high speed signal line 73 connecting between the driver 
5 71 and the receiver 72. 

A design specification of the aforementioned on- 
board wiring may be defined as follows, for example. 

10 Namely, its signal wiring (line) name is defined to 

be El; a total length of the wiring to be 100.0 mm; its 
driver (D) to be IC100, 1 pin; its receiver (R) to be 
IC200, 1 pin; its operational frequency to be 50.0 MHz; 
its pulse width (x) to be 10.0 ns; its rise time (tr) to 

15 be 1.0 ns; its amplitude (A) to be 3.3 V; and its 

perpendicular distance "dist" between the wiring and the 
plane edge to be 0.16 mm, respectively. 

FIG. 8 is a diagram indicating an example of wiring 
20 configurations laid out on a wiring board which is an 

object of examination by the printed circuit board wiring 
configuration check system of the present invention. 

A design specification of the wiring configuration 
25 on the wiring board shown in FIG. 8 may be defined to be 
as follows, for example. 

Namely, a type of its wiring configuration is a 
micro strip line, wherein a width of its wiring "W" is 
30 defined to be 0.16 mm=160 \xm; a thickness of wiring "t" 
to be 0.04 mm=40 [xm; a height of wiring "h" to be 0.10 
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mm=100 \xm; an effective dielectric constant "e re ff" to be 
4.3; and. a perpendicular distance "dist" between the 
wiring and the edge line of the plane to be 0.16 mm. 

5 FIGS. 9 and 10 are flowcharts indicating process 

steps executed when the printed circuit board wiring 
configuration check system is applied to examination of a 
printed circuit board comprising the circuit board wiring 
indicated in FIG. 7 and the wiring configuration 
10 indicated in FIG. 8. 

In the flowcharts indicated in FIGS. 9 and 10, a 
solid line indicates a path of process steps actually 
executed in the instant example, and a broken line 
15 indicates a path of process steps not executed in the 

above-mentioned process operation in the instant example. 

Here, in the instant example, it is shown that the 
process steps including SI through S6, S8, Sll through 
20 S16, S18, S20 and S22 through S28 are executed, and the 
other process steps are not executed. 

The above-mentioned process steps will be described 
sequentially following respective steps actually executed 
25 in the instant example. 

It is defined here that the constant Kl=1200, i.e., 
a given maximum applicable frequency fx=1200 MHz ; the 
constant K2=72.0, i.e., a given reference level to be 
30 72.0 dBuV; and the constants K3 and K4 to be 20, 
respectively . 
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First, in step SI, it is set as an initial condition 
that its maximum applicable frequency fx =1200 MHz, and 
that its reference level = 72.0 dBjiV. 

In step S2 r the wiring name "El" of the board wiring 
indicated in FIGS. 7 and 8 is extracted from the database 
storing data regarding on the circuit board to be checked, 

In steps S3 and S4 , a combination list (IC100, 
IC200) is compiled from the list of drivers (IC100) and 
the list of receivers (IC200). 

In steps S5, S6 and S8, circuit variables denoted by 
symbols "x" , "Tr" are extracted from the circuit 
information on the aforementioned driver, then 
"Level fx =87 . 3 dB^iV" is computed using equation (2). 

In step Sll, the above-mentioned Level fx =87.3 dB[xV 
is compared with the above-mentioned reference level, 
i.e. , 72.0 dB|j,V. 

In steps S12 through S14, as a result of the 
investigation of the wiring configuration of the board 
wiring under the wiring name of El, an existence of the 
segment A which is the nearest to the board edge is 
confirmed, and the edge of its plane is specified. 

With reference to FIG. 10, in step S15, the 
perpendicular distance "dist" between the segment A and 
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its nearest plane edge is determined, for example, to be 
0.16 mm. 

In steps S16 and S18, it is determined if its wiring 
5 configuration of the segment A is a micro strip line or 
not, then its arrangement, i.e., its vertical distance 
"h" between the wiring layer and the plane layer is 
determined, for example, to be 0.10 mm. 

10 In step S20, the perpendicular distance "dist=0.16 

mm" of the plane edge nearest to the segment A and the 
value of the constant "K3" times the distance "h" 
measured above ("K3xh = 2.0 mm") are compared, then 
depending on its result, the process advances to step S22. 

15 

In steps S22 and S23, it is verified that no other 
plane exists between the edge of the plane layer 
specified above and an edge of its nearest board layer. 

20 In step S24, the countermeasure instruction message 

#1 corresponding to the above-mentioned wiring name El is 
output for display. 

In step S25, another countermeasure instruction 
25 message #2 corresponding likewise to the wiring name El 
is output for display. 

In steps S26 through S28, it is verified that no 
other wiring name exists, and that the aforementioned 
30 countermeasure instruction messages #1 and #2 are 
displayed , then the flow of check ends . 
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A result of measurements of magnetic fields carried 
out for two instances of the perpendicular distance 
"dist" between tne high speed signal line and the ground 
plane edge when it was 0.16 mm and when it was 12.5 mm 
will be described in the following. 

A near magnetic field measurements was carried out 
over a surface to be checked using a magnetic field probe 
(a loop antenna) and inputting 0 dBm from a tracking 
generator in a frequency range from 100 MHz to 1 GHz . A 
region 7 m above the circuit board surface was measured 
in X-axis (transverse) direction and Y-axis 
(longitudinal) direction. As a result, the following 
fact was confirmed that in both cases of the 
perpendicular distances from the ground plane edge of 
0.16 mm and 12.5 mm, their magnetic levels have dropped 
significantly in a wide region by 12 dB at maximum. 

Accordingly, it is proved that the printed circuit 
board wiring configuration check system in accordance 
with the present invention enables to support a very 
efficient on-board wiring design capable of significantly 
suppressing a spurious electromagnetic radiation noise 
from the printed circuit board. 

(Description of Mathematical Expressions) 

The mathematical expressions referred to in the 
foregoing description will now be described in the 
following. 



In the following description, however, although a 
symbol A denotes an amplitude (V) of a pulse current 
flowing through the high-speed signal line, the other 
symbols refer to the same as already described. 

In the following, the mathematical expressions 
referred to in the description of the process steps in 
the above-mentioned flowcharts will now be described. 

Relating to step SI, there is an equation (1) as 
follows . 

fx = Kl (1) 

Then, relating to steps S6 and S8 in the flowchart 
shown in FIGS. 5 and 9, there is a conditional expression 

(2) as follows. 

IF l/(jtxxr)<fx THEN 

Level fx = 120 + 201ogl0 ( Axxr/x) 

- 401ogl0(fxxitxxr ) (2) 

Further, regarding steps S7 and S9 in the flowchart 
shown in FIGS. 5 and 9, there is a conditional expression 

( 3 ) as follows . 

IF l/(jtxxr)^fx AND l/(jtxx)<fx THEN 

Level fx = 120 + 201oglO(A/[fxxjtxx] ) (3) 

Still further, regarding the steps S7 and S10 in the 
flowchart of FIGS. 5 and 9, there is a conditional 
expression (4) as follows. 

IF l/(:txT)^fx THEN 

Level fx = 120 + 201oglOA (4) 
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In the next, regarding step Sll in the flowchart 
shown in FIGS. 5 and 9, there is a determination equation 
(5) as follows. 

Level fx ^ K2 (5) 

Then, regarding step S20 in the flowchart shown in 
FIGS. 6 and 10, there is a determination equation (6) as 
follows . 

dist ^ K3xh (6) 

Finally, regarding step S21 in the flowchart shown 
in FIGS. 6 and 10, there is another determination 
equation (7) as follows. 

dist ^ K4xa (7) 

By way of example, a computer program for executing 
the process steps such as in the flowchart of FIGS. 5 and 
6 according to the printed circuit board wiring 
configuration check system in accordance with the present 
embodiment may be provided in a computer readable memory 
medium such as a CD-ROM, magnetic tape or the like. Then 
a computer including in its category at least a 
microcomputer, a personal computer and a general-purpose 
computer may be used to read out such a computer program 
from the memory medium to execute the same. 

According to the features of the present invention 
as described hereinabove, because of the provision of the 
means for computing the minimum required distance 
(perpendicular /vertical distances) between the position 
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of the high speed signal line which was tentatively laid 
out on the power supply plane and the ground-plane edge 
or the power supply plane edge, and so on, then comparing 
the same with the measured distance, and if the position 
of the high speed signal line thereon is determined not 
suitable, an appropriate instruction corresponding to the 
signal line under the specified name is displayed, 
thereby ensuring an efficient and effective design 
support task for supporting the wiring lay-out design on 
the printed circuit board to be accomplished. 

Having described our invention as related to the 
embodiments shown in the accompanying drawings, it is our 
intention that the present invention be not limited by 
any of the details of description, unless otherwise 
specified, but rather be construed broadly within its 
spirit and scope as set out in the accompanying claims. 
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